Introduction
Protein requirements are classically determined by assuming that nitrogen losses from the body represent individual requirements. These losses may be used to evaluate the protein needs of an individual, either healthy, malnourished, or hypercatabolic. When a large and representative population is evaluated with respect to total nitrogen output, an approximation of recommended daily allowances can be made. For these recommendations, the average nitrogen loss is tempered to cover all variants in a given population using two standard deviations and the mixed protein intake. Protein is assumed to have a biological value of 70.
Currently, the protein status of a hospitalized patient is evaluated by determining the urea nitrogen content of a 24-hour urine collection. The urea nitrogen value is extrapolated to total nitrogen using a correction factor as described by Blackburn [1] . The nitrogen content of the stool is not determined when this procedure is followed, but this method has been quite useful in approximating protein needs as urinary urea nitrogen is routinely assayed in most hospital laboratories. The evaluation of protein status would be more accurate if the total nitrogen of both urine and stool were used. The original Kjeldahl method was too time-consuming and was suitable only in a research setting.
A method for the rapid determination of total nitrogen in urine and stools would be useful in evaluating the protein needs of the hospitalized patient. A nitrogen analyser is available that combusts small samples with subsequent automatic gas analysis using chemoluminescence The selenium dioxide was dissolved in about 50 ml distilled water and the perchloric acid added slowly. Then, the mixture was placed in an ice-bath over a magnetic stirrer and the sulphuric acid was added slowly.
Next, the digestion mixture was made to volume with distilled water, and stored in a brown glass bottle fitted with a repeating pipette.
The wet digestion of standards, controls, and samples was carried out in 100 ml volumetric glass tubes in a Digestion Block (Tecator, Inc., Herndon, Virginia, USA). One half ml or 1"0 ml of standards, controls, or urine was placed in the digestion tube. Two ml of digestion fluid was added. One glass bead was added to prevent bumping and the tube contents were digested for h at 425 C. After digestion, the tubes were cooled to room temperature and made to volume with distilled water.
Reagents for the colorimetric reaction were modified from Russel [2] . They were prepared as follows:
(1) Sodium hypochlorite (Clorox) was diluted one-totwo with water and stored in the refrigerator.
(2) Alkaline phenol: 16 ml 20% sodium hydroxide in water was added slowly to 13 ml liquid phenol. The mixture was cooled and stored in a brown glass bottle.
(3) Acidified water: 1"0 ml distilled water and 2"0 ml digestion fluid were digested for h then diluted to 100 ml with water.
A standard curve ranging from to 5 mg % of nitrogen was prepared from a stock solution of 100 mg % ammonium sulphate by dissolving 0"47192 g ammonium sulphate in 100 ml distilled water. Working standards were prepared by pipetting appropriate volumes of the stock solution to 100 ml digestion tubes. These tubes were dried overnight in a gravity oven at 70 C. When dry, 1"0 ml water and 2"0 ml digestion fluid were added to each tube to assure that standards would be treated as samples. The tubes were digested as described above. Quality controls were prepared and run through the entire process, including digestion. These controls werei (a) 300 mg % ammonium sulphate prepared by dissolving 1"41576 g ammonium sulphate in 100 ml distilled water.
(b) 300 mg % urea prepared by dissolving 0"64299 g urea in 100 ml distilled water.
Digestion of 1"0 ml of either the ammonium sulphate solution or the urea solution made to 100 ml volume should read 3 mg % against the standard curve.
A urine sample for quality control was aliquoted into 2 ml portions and frozen. One half ml of this urine is digested and assayed during each run, and a quality-control record is maintained for each of the above quality-control solutions.
Digestion of 0"5 ml of a urine sample is usually appropriate. Occasionally a sample must be rediluted or a larger amount digested. Assuming a 24 h urine volume of 2000 ml with a total nitrogen content of 10 g, digestion of 0"5 ml when made to a volume of 100 ml would be 2"5 mg %. Twenty-four hour urine volumes and known nitrogen intake may be used to calculate appropriate sample size for digestion. Parameters used in the analytical mode of the system are shown in table 1.
Results and discussion
The reaction of ammonium sulphate with alkaline phenol and the subsequent colour development with sodium hypochlorite (Clorox) is a very rapid reaction. The curve begins to plateau after 60 s and continues to increase slowly in milliabsorbance values. It appears that the reaction is still changing even after 16 min; however, it is almost complete at this point (slope 0"27). This is shown in figure 1.
Russel [2] and Borsook [3] indicate that it takes from and 2 h for the reaction to be complete at 37 C. [4] . This centrifugal analyser has three temperature options: 25 C, 30 C and 37 C. Although the Encore can monitor these fast reaction rates (less than 30 s) temperatures below 37 C were evaluated to determine if the reaction might provide end-points at about to 2 min. These trials systematically produced more variation in absorbance changes compared to using 37 C and reading the end-point at 8 min.
Russel [2] evaluated temperature and pH, and concluded that pH was the major factor in colour development. Borsook [3] also used 37 C in his micro ammonia method.
both the Clorox and the alkaline phenol is shown graphically in figure 3 . These variations were arbitrary since all that was effectively being changed was the pH. ml 20% sodium hydroxide + 13 ml phenol; + 16 ml 10% sodium hydroxide + 13 ml phenol;
16 ml 20% sodium hydroxide + 6"5 ml phenol + 6"5 ml water. Linearity-- Club members can access the data-base from their own terminal or PC.
The data-base itself is menu-driven, making it simple to handle, the objective being to enable members to identify, rapidly and easily, those other members with interests and activities similar, supportive or complimentary to their own. The data-base is continually being updated and improved. In this way contacts can be established which are of mutual benefit and speed up the process of technology transfer in the field ofchemical sensors, in line with the philosophy of the club.
Details of access to an operation of the data-base will be included in the Club Members' Handbook: copies from Ric Treble,
LGC, Cornwall House, Waterloo Road, London SE1 8XY.
